The results of further measurements of the Jovian ring system are presented. The system has three major components: the bright ring, the faint sheet, and the out-of-plane halo. The bright ring has an outer radius of An attempt was made to determine the eccentricity of the ß outer edge of the bright ring. For this purpose, a least squares fit to the outer edge of the ring was made. However, owing to the combined effects of the image smear, the picture resoluZ tion, and the oblique viewing geometry (the spacecraft was only 2 ø above the ring plane), the fit was unable to significantly constrain the eccentricity.
•-Measurement obtained from Voyager I discovery image by T.
Duxbury, JPL, no error quoted.
ring. If we assume that the drift rate for high energy protons at the distance of the ring (1.8 R j) is the same as the drift rate at Amalthea (2.5 R•), the depths of the proton absorptions due to the two objects should be in proportion to their respective cross sections. The observed absorptions are in fact of similar depths. Hence the total solid cross section of the ring is comparable to that of Amalthea, namely, Assuming that the ring particles are all the same size, the scattering properties of the ring are consistent with those to be expected from Mie scatterers having a size parameter between 20 and 35 (the size parameter equals the ratio of the circumference of the particle to the wavelength). The scattering functions were obtained from the Mie scattering tabulations of Gurnprecht et al. [1952] .
The particle size determined from the scattering diagram is probably good to within a factor of 2. The calculations were made under the assumptions of negligible interparticle shadowing and negligible interparticle scattering, these assump Taken together, it is believed that these three arguments indicate the existence of out-of-plane material beyond reasonable doubt. Direct measurement of high phase angle frames yields a characteristic halo dimension of 10 4 km, normal to the plane of the bright ring. The images, especially FDS 20693.02 and FDS 20691.28 suggest the out-of-plane material forms a broad lenslike halo, the outer limit being beyond 1.8 R• (see Figure 5 ). There is a slight north/south asymmetry in the halo, with respect to the bright ring. This asymmetry could be removed by displacing the entire halo 300 km to the north. The composition of the ring particles cannot be deduced from the Voyager images alone. However, to first order we are concerned only to know whether the particles are of ice or of rock (metal particles are unlikely on cosmochemical grounds).
Water ice at the distance of Jupiter from the sun evaporates at a rate probably not greater than 10 -6 m/yr [Lebofsky, 1975] . Evaporation of micron size ice grains would occur in only a year if this rate is applicable. Additionally, ice grains are more susceptible to sputtering erosion than are rock grains. For these reasons it seems more probable that the grains are rock rather than ice. Also, the two objects closest to the ring, 1979J1 and Amalthea, are known to be rocky by virtue of their low albedos. This too is suggestive of a rock ring rather than an ice ring, although the evidence is not compelling. Perhaps the strongest evidence for a nonicy composition is provided by the reflection spectrum of the ring, which cannot be matched by the spectra of H20, CH4, or NH3 ices It is of interest to estimate the mass of the Jupiter ring. This can be done from the knowledge that the total solid cross section presented by the ring is of order C = 10" m 2. If we assume that the ring particles are monodispersed, the total mass of the ring can be written rn ,• paC. An upper limit to a can be set equal to 1 km: such 'particles' would be individually visible in the Jupiter ring. Taking the density to be 3000 kg m -3, as before, we obtain rn --, 10 '? kg as a rough upper limit to the ring mass. The radius of 1979J1 is approximately 15 km, which, assuming a similar value for the density, gives the satellite mass to be --, 4 x 10 26 kg. Hence, it is unlikely that the ring mass substantially exceeds the satellite mass.
The halo enveloping the main components of the ring indicates the action of out of plane forces on ring particles. A possible mechanism is outlined below.
In general, materials placed in the interplanetary environment acquire a net potential relative to the surrounding plasma. The magnitude and sign of the potential are determined by a balance between charging due to the photoelectric effect, electron and proton sticking, high-energy electron and proton induced seconary electron emission and possibly other effects [Wyatt, 1969] . A detailed balance calculation for Jupiter ring particles is at present impossible, but a plausible value for a dielectric in the ring environment might be -10 V The offset of the symmetry plane of the halo from the plane of the bright ring may be related to the offset of the best fit magnetic dipole from the center of Jupiter. However, the latter offset has not been determined unambiguously [Smith and Crulkis, 1979] , so that a direct comparison is not possible.
Collected samples of interplanetary dust particles often show a complex aggregate structure [Millman, 1975] 
